From: Wait, Monica

To: Rowland. Grant; Schmid. Emily

Cc: Sankula, Sujatha; Radtke, Meghan; Hetrick, James; Khan, Faruque; Montague, Kathryn V.; Kenny, Daniel
Subject: FW: 051505: 2,4-D Choline DER memos (DP codes D416043 and D414416)

Date: Monday, January 13, 2014 1:54:19 PM

Attachments: 051505 414416 DER Memo- 12-26-13.docx

051505 414416 DER Memo- 12-26-13.pdf
051505 416043 DER Memo- 12-26-13.docx
051505 416043 DER Memo- 12-26-13.pdf

Hi Emily and Grant,

Attached in this email (and in another | will fwd subsequently), please find EFED’s reviews of the
various spray drift submissions regarding 2,4-D choline salt which were transmitted to RD within the
past couple of months.

As we discussed in our meeting at 1pm, it would be good to confirm that these have all been shared
with Dow prior to tomorrow’s meeting.

Thanks,

Monica

From: Khan, Faruque

Sent: Thursday, December 26, 2013 9:42 AM

To: OPP EFED Tracking Team

Cc: Sankula, Sujatha; Wait, Monica; Montague, Kathryn V.

Subject: 051505: 2,4-D Choline DER memos (DP codes D416043 and D414416)
Attached files are eCopies of the above action. If you have any questions or comments regarding this action>

Studies were classified as “Screen and not acceptable”. If you have any questions, please let me know.
Thanks.

Faruque Khan

305-6127
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	PC Codes: 051505

	DP Barcode: D414416

	Date: December 26, 2013



MEMORANDUM						



Subject:	Review of Non Guideline Study entitled “Spray Chamber Droplet Distributions of GF-2726 Herbicide with Various Spray Nozzles (MRID 49163301)”



To:	Kathryn Montague, Risk Manager 

	Dan Kenny, Branch Chief

Registration Division (7505P)

	

From:	Faruque Khan, Ph.D., Senior Fate Scientist

	Edward Odenkirchen, Ph.D. Senior Advisor

Environmental Risk Branch 1

Environmental Fate and Effects Division (7507P)



Approved 	Sujatha Sankula, Ph.D., Branch Chief

By: 	Monica Wait, Acting RAPL

	Environmental Risk Branch 1

Environmental Fate and Effects Division (7507P)



The Environmental Fate and Effects Division (EFED)  completed a preliminary review of a non-guideline study titled “Spray Chamber Droplet Distributions of GF-2726 Herbicide with Various Spray Nozzles” submitted by the Dow AgroSciences LLC Company. This study was conducted in a spray chamber to characterize droplet size spectra for ground application. Thirty nine nozzles were used in measuring the emission of droplet size spectra using a mixture of deionized water and Enlist Duo Herbicide (GF-2726) at 1.3 mph airspeed. This report does not provide a summary of the entire spray output distribution for each nozzle with statistical analysis of replicates. In addition, graphical outputs of Sympatec Helos laser diffraction particle size analyzer were not included in this report. EFED was not able to evaluate the study results and its potential for use in future risk assessment processes at this time. This study was screened and not acceptable for further review. If the registrant intends to submit a revised study, EFED encourages submitting any additional information related to the following issues:  



· This study was conducted with GF 2726 solution only. If this study is intended to relate nozzles similar to AIXR11004VP nozzle used in field spray drift determination (MRID 48844001), this chamber study should have been conducted with a GF 2726 and glyphosate solution mixture as performed in the field study. Research has shown that the matrix of spray solution can potentially affect the droplet size spectrum (Hewitt, 2000; SDTF, 1997) http://www.agdrift.com/PDF_FILES/Tankmix.pdf). SDTF (1997) also emphasized that the physical properties of the tank mixture, not the physical properties of an individual formulation or active ingredient are what affects droplet size spectrum.

 

· This study was performed at 1.3 mph in a chamber instead of using various airspeeds in a wind tunnel. Since wind speed can significantly impact the droplet sizing results, it is important to use various airspeeds to characterize droplet size spectra for ground application method. Moreover, for this type of study to be applicable for consideration of multiple nozzles vis-a-viz the actual spray drift field study, tunnel airspeed needs to be similar to the tested field condition.



· No reference nozzle was used in this study. It is highly recommended that data generated using reference nozzles should also be included when measuring droplet size spectra to insure data quality (Fritz et al., 2013). 



Reference



Fritz, B.K. W.C. Hoffman, Czaczyk, W.E. Bagley, G. Kruger and R. Henry. 2012. Measurement and Classification Methods Using the ASAE S572.1 Reference Nozzle. J. of Plant Proc. Res., 52:447-457.  



Hewitt, A. 2000. Spray drift: impact of requirements to protect the environment Crop Protection 19: 623-627.



Spray Drift Task Force (SDTF). 1997. A summary of tank mix and nozzle effects on droplet size. http://www.agdrift.com/PDF_FILES/Tankmix.pdf



MRID 48844001. Havens, P.L., Hillger, D.E., Hewitt, A.J. and Kruger, G.R. 2012. Field spray drift determinations with GF-2726 and 2,4-D/Glyphosate tank mixes. Dow AgroSciences LLC, Indianapolis, Indiana
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MEMORANDUM						



Subject:	Preliminary Review of Non Guideline Study entitled “Extrapolation of the Drift Reduction Potential of Enlist Duo Herbicide to Additional Nozzles by Validation with Field Drift Deposition Data” (MRID 49199101). 





To:	Kathryn Montague, Risk Manager 

	Dan Kenny, Branch Chief

	Herbicide Branch

Registration Division (7505P)

	

From:	Faruque Khan, Ph.D., Senior Fate Scientist

Edward Odenkirchen, Ph.D. Senior Advisor 

Environmental Risk Branch 1

Environmental Fate and Effects Division (7507P)



Approved 	Sujatha Sankula, Ph.D., Branch Chief

By: 	Monica Wait, Acting RAPL

	Environmental Risk Branch 1

Environmental Fate and Effects Division (7507P)



The Environmental Fate and Effects Division (EFED) completed a preliminary review of a non-guideline study titled “Extrapolation of the Drift Reduction Potential of Enlist Duo Herbicide to Additional Nozzles by Validation with Field Drift Deposition Data (MRID 49199101)”. An analysis was provided in this report to show that the estimated field deposition and buffer distance of 2,4-D choline is dependent on the percentage of fine particles from selected nozzles.  The analysis was based on data previously submitted two studies, field study  (MRID 48844001) and chamber study (MRID 49163301) as well as data from a wind tunnel submitted in this MRID 49199101.  This analysis was used in estimating the drift reduction potential for selected non-tested nozzles to accommodate additional nozzles for ground application of 2,4-D choline. Preliminary screen suggests that the submitted study does not provide acceptable data for further review. Please see reviewer’s comments below.  



The major limitation of MRID 49199101 is the apparent disparity between the spray solution matrix (tank mix) and airspeed parameters across all studies.  Two sets of droplet size spectra data were generated with selected nozzles using a chamber  and a wind tunnel  to predict droplet size spectrum of additional nozzles for ground spray applications of 2,4-D choline. In a field experiment (MRID 48844001), ground spray applications were made with tank mixes of DMA4 IVM (2,4-D amine) @ 1.25% plus Roundup PowerMax and GF-2726 (2,4-D choline) @ 2.92% with AIXR 11004VP nozzle at air speeds between 2 to 11 mph to estimate the spray drift deposition. However, both the chamber and wind tunnel studies deviated from critical experimental conditions used in the field study. For the chamber study (MRID 49163301), thirty-nine nozzles were tested to measure droplet size spectra using a mixture of deionized water and GF-2726 at an airspeed of 1.3 mph. For the wind tunnel study (MRID 49199101), fifteen nozzles were tested with tank mixes of Roundup PowerMax, Weeder 64 (2,4-D DMA) and GF 2726 @ 4.2% (surfactant with specified concentration), a concentration approximately 45% higher than the field study, at an airspeed of 15 mph.  



[bookmark: _GoBack]Research has shown that tank mix and airspeed are critical parameters that can affect droplet size spectrum (Fritz et al, 2010; Hewitt, 2000; SDTF, 1997). The Spray Drift Task Force (SDTF, 1997) also emphasized that it is the physical properties of the tank mixture, not the physical properties of an individual formulation or active ingredient, that affects droplet size spectrum. A recent droplet size spectrum study (MRID 48862901) confirmed that, as the sampling air speed increased from 1 to 15 mph, there was an increase in the coarseness of droplet size, as indicated by an increase in Dv0.5 and a decrease in the fine droplets  (% of volume <150μm). If this study is intended to relate additional nozzles similar to the AIXR11004VP nozzle characteristic (i.e., low drift potential) used in the field spray, both chamber and wind tunnel studies should have been conducted with tank mixes similar to those used in the field study with multiple airspeeds. Since there are major discrepancies in the testing conditions between the experiments performed in the laboratory studies and in the field studies, EFED cannot confirm the extrapolation analysis for the estimation of the drift reduction potential of the additional nozzles at this time. 



In addition, the setback distance calculations using a simple linear regression of percent of fine fractions and setback distance from field drift deposition data implies a simple dependency of drift and the percentage of fine fractions. Offsite transport, however, is dependent on other variables including release heights, meteorological conditions, ground covers and numbers of swath etc. (ASABE, 2007). These application parameters need to be considered in the extrapolation of the drift reduction potential for additional nozzles. Available spray drift model, AGDISP would be a potential tool to evaluate potential drift reduction of nozzles and the parameters mentioned above.  Also, the following topics should be considered and addressed in future submissions of this type of study/analysis:



· This report does not provide a summary of the entire spray output distribution for each nozzle with statistical analysis of replicates tested in the wind tunnel. In addition, graphical outputs of Sympatec Helos laser diffraction particle size analyzer were not included in this report. These are critical information for reviewer.



· Some of the Y axis values and titles in graphs are illegible. 



· The report is inconsistent in some areas of data reporting. For example, Table 5 values are close, but do not match those reported in Appendix B. For instance, for the TXVS-6, tank mix values, Table 5 has values of 28.08 (<105) and 52.7 (<150), but Appendix B reports values of 27.28 (<105) and 51.92 (<150). 



· EFED was not able to reproduce some of the calculations provided in tables. Providing sample calculations and related spreadsheet in the report will be helpful during study review process. 





References



ASABE, 2007. Best Management Practices for Boom Spraying. ANSI/ASABE S592 JAN2007. ASABE, St Joseph, MI 49085



Fritz, B.K., W. C. Hoffmann, W. E. Bagley. 2010. Effects of Spray Mixtures on Droplet Size Under Aerial Application Conditions and Implications on Drift. Applied Engineering in Agri. 261: 21‐29. 
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Spray Drift Task Force (SDTF). 1997. A summary of tank mix and nozzle effects on droplet size. http://www.agdrift.com/PDF_FILES/Tankmix.pdf



MRID 48844001. Havens, P.L., Hillger, D.E., Hewitt, A.J. and Kruger, G.R. 2012. Field spray drift determinations with GF-2726 and 2,4-D/Glyphosate tank mixes. Dow AgroSciences LLC, Indianapolis, Indiana



MRID 48862901. Wilson, S.L. and A.J. Hewitt. 2012. Wind Tunnel Droplet Size Measurement for Sprays Containing 2,4-D and Glyphosate.  Unpublished study performed by Dow AgroSciences LLC. Activities to Products Research and Development, Dow AgroSciences LLC, Indianapolis, IN 46268 and the Center for Pesticide Application and Safety; University of Queensland, Gatton Qld 4343, Australia.
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P PYATEY

The Environmental Fate and Effects Division (EFED) completed a preliminary review of a non-
guideline study titled “Extrapolation of the Drift Re&luction Potential of Enlist Duo Herbicide to
Additional Nozzles by Validation with Field Drift Deposition Data (MRID 49199101)”. An
analysis was provided in this report to show that the estimated field deposition and buffer
distance of 2,4-D choline is dependent on the percentage of fine particles from selected nozzles.
The analysis was based on data previously submitted two studies, field study (MRID 48844001)
and chamber study (MRID 49163301) as well as data from a wind tunnel submitted in this
MRID 49199101. This analysis was used in estimating the drift reduction potential for selected
non-tested nozzles to accommodate additional nozzles for ground application of 2,4-D choline.
Preliminary screen suggests that the submitted study does not provide acceptable data for further
review. Please see reviewer’s comments below.

The major limitation of MRID 49199101 is the app#rent disparity between the spray solution
matrix (tank mix) and airspeed parameters across all studies. Two sets of droplet size spectra





data were generated with selected nozzles us’Ting a chamber and a wind tunnel to predict droplet
size spectrum of additional nozzles for ground spray applications of 2,4-D choline. In a field
experiment (MRID 48844001), ground spraI applications were made with tank mixes of DMA4
IVM (2,4-D amine) @ 1.25% plus Roundup PowerMax and GF-2726 (2,4-D choline) @ 2.92%
with AIXR 11004VP nozzle at air speeds between 2 to 11 mph to estimate the spray drift
deposition. However, both the chamber and wind tunnel studies deviated from critical
experimental conditions used in the field study. For the chamber study (MRID 49162301), thirty-
nine nozzles were tested to measure droplet size spectra using a mixture of deionized water and
GF-2726 at an airspeed of 1.3 mph. For the wind tunnel study (MRID 49199101), fifteen nozzles
were tested with tank mixes of Roundup PowerMax, Weeder 64 (2,4-D DMA) and GF 2726 @
4.2% (surfactant with specified concentration), a concentration approximately 45% higher than
the field study, at an airspeed of 15 mph.

spectrum (Fritz et al, 2010; Hewitt, 2000; SDTF, 1997). The Spray Drift Task Force (SDTF,
1997) also emphasized that it is the physical| properties of the tank mixture, not the physical
properties of an individual formulation or active ingredient, that affects droplet size spectrum. A
recent droplet size spectrum study (MRID 4§862901) confirmed that, as the sampling air speed
increased from 1 to 15 mph, there was an increase in the coarseness of droplet size, as indicated
by an increase in Dvo.s and a decrease in the fine droplets (% of volume <150pum). If this study is
intended to relate additional nozzles similar to the AIXR11004VP nozzle characteristic (i.e., low
drift potential) used in the field spray, both chamber and wind tunnel studies should have been
conducted with tank mixes similar to those used in the field study with multiple airspeeds. Since
there are major discrepancies in the testing conditions between the experiments performed in the
laboratory studies and in the field studies, EFED cannot confirm the extrapolation analysis for
the estimation of the drift reduction potential of the additional nozzles at this time.

|
In addition, the setback distance calculations using a simple linear regression of percent of fine
fractions and setback distance from field dr“ift deposition data implies a simple dependency of
drift and the percentage of fine fractions. Offsite transport, however, is dependent on other
variables including release heights, meteorological conditions, ground covers and numbers of
swath etc. (ASABE, 2007). These application parameters need to be considered in the
extrapolation of the drift reduction potential ffor additional nozzles. Available spray drift model,
AGDISP would be a potential tool to evaluate potential drift reduction of nozzles and the
parameters mentioned above. Also, the following topics should be considered and addressed in
future submissions of this type of study/analysis:

Research has shown that tank mix and airsp‘%ed are critical parameters that can affect droplet size

e This report does not provide a summary of the entire spray output distribution for each
nozzle with statistical analysis of replicates tested in the wind tunnel. In addition,
graphical outputs of Sympatec Helos|laser diffraction particle size analyzer were not
included in this report. These are critical information for reviewer.

|
e Some of the Y axis values and titles in graphs are illegible.

e The report is inconsistent in some areas of data reporting. For example, Table 5 values
are close, but do not match those reported in Appendix B. For instance, for the TXVS-6,
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